Introduction
Unlike the closely related flower flies (Syrphidae) that encompass a huge variety of life history tactics, big-headed flies (Pipunculidae) have always been considered exclusively endoparasitoids of Auchenorrhyncha (particularly Cicadellidae, Delphacidae and Cercopidae). This narrow, specialized behaviour has been consistently recorded for species throughout the basal subfamily Chalarinae and the large Pipunculinae radiation (Skevington & Marshall1998) . Nephrocerus has always been an enigma in the family. These flies look very different from all other pipunculids (large, yellow and black flies resembling some syrphids) and the life history of the group has remained unknown despite the keen interest of many dipterists to uncover it. Nephrocerus is a pivotal lineage in interpreting the phylogeny of the Pipunculidae and their relationship to Syrphidae (see Rafael & De Meyer (1992) and Skevington & Yeates (2000) for details) and knowledge of the larvae and life histories has always been sought to help unravel these relationships. Even the taxonomy of this spectacular and intriguing Holarctic genus of flies is poorly known. Nine of the 12 known Palaearctic species have been described since 1988 and no key exists for the taxa of this region. The Nearctic species are in even worse shape, with no reliable way to identify the only two known species described in 1903 and 1915. This revision attempts to rectify the situation for Nearctic species. As this manuscript was approaching completion (22 February 2005) , exciting news arrived that Nephrocerus was recently reared for the first time by David Koenig at the Carnegie Museum of Natural History in Pennsylvania (Chen Young, pers. comm.) . This discovery makes this revision very timely, and it is anticipated that the combination of this paper and the anticipated publication of a manuscript documenting these rearing results (Koenig & Young 2005) will stimulate work on this fascinating group of flies.
Materials and Methods
Specimens were obtained from the following collections (abbreviations follow Evenhuis & Samuelson (2004) ).
ZOOTAXA
and is discussed by Skevington (2001) with specific reference to Pipunculidae. These items are summarized below for the reader's convenience and genitalic structures are labeled on Figures 3 and 4 .
In males, the holoptic length (distance that the eyes are touching) may be diagnostic. This is quantified using a ratio of holoptic length: ocellar triangle length (H:O).
Body length was measured as a sum of the distances from the front of the head (excluding antennae) to the tip of the scutellum and from there to the tip of syntergosternite 8. Measurements made in this way minimize variability that is introduced by deflection of the abdomen.
Some wing characters are of taxonomic utility. The ratio of lengths of costal section 4 to costal section 3 is recorded as the costal section ratio (C 4 :C 3 ). The position of the R-M crossvein relative to cell dm is expressed through the M-sector ratio, that is the ratio of sector 3 of the M vein (distal to R-M) to sector 2 (proximal to R-M) (S 3 :S 2 ).
Epandrium shape is quantified using a ratio of width:length (WE:LE). These measurements are taken at the widest points.
There is little intraspecific variability in ovipositor shape. Viewing the ovipositor laterally will enable assessment of the degree of curvature of the piercer and the relative lengths of component parts of the piercer and base. The degree of curvature must be assessed visually by comparing specimens to the figures. Because of the importance of the ovipositor in species identification, all drawings are included together. Several measurements of the ovipositor are made to avoid purely visual comparisons and to help with the identification of species with structurally similar ovipositors. Ovipositor length (OL) is measured in a straight line from the piercer tip to the point where the ovipositor base articulates ventrally with sternite 6 (Fig. 4A ). Piercer length (PL) is measured as a straight line from the proximal edge of the cerci to the tip of the piercer (Fig. 4A ). This is represented as part of the ratio of ovipositor length to piercer length (OL:PL). The length of the ovipositor base (B) is measured as a straight line from the proximal end of the cerci to the point where the ovipositor base articulates ventrally with sternite 6 (Fig. 4A ). This is given as part of the ratio of the length of the ovipositor base to piercer length (B:PL). A ratio of body length to ovipositor length (BL:OL) is also given in all descriptions. Description (adapted from Morakote (1988) ): Male: Body length 5.7-12.0 mm. Head: hemispherical (Fig. 1C) ; eyes touching on frons, hind margin of eyes deeply excised medially (Fig. 1C) ; ocellar triangle bare, ocelli slightly raised (Fig. 1B) ; frons and face densely silver-pubescent, pubescence longer and denser on face; 1 st flagellomere largest antennal NEARCTIC NEPHROCERUS
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ZOOTAXA segment, reniform (Fig. 1C) ; anterior margin of scape and pedicel with many bristles that are slightly longer on pedicel; occiput moderately wide, sparsely covered with short hairs (Fig. 1A) . Thorax: proepisternum with a fan of bristles; postpronotal lobe enlarged, protruding (Fig. 1A) ; 1-2 notopleural setae, 1-2 supra-alar seta; dorsocentrals increasing in size posteriorly and terminating in 1-4 strong setae; 1-4 setae on postalar callus; scutellum with 2-8 long marginal bristles. Legs: long and slender, with dense pubescence and bristles; first and second tarsal segments very long, tarsi longer than femora and tibiae. Wings: 5.6-12.0 mm; long, about three times as long as broad; pterostigma absent; R-M situated in basal third to fourth of discal medial cell; M 2 present, long but never reaching wing margin. Abdomen: long and narrow, densely covered with pubescence and bristles; tergite 2 longest; tergites 7 and 8 twisted to the left; tergite 7 scarcely visible from above; syntergosternite 8 large, swollen. Genitalia: epandrium enlarged, horseshoe-shaped; surstyli asymmetrical; hypandrium reduced to small plate, articulated laterally with basal part of gonopod (Fig. 3C) ; postgonites situated at ventral base of phallus, small, oval (Fig.  3D) ; phallus coiled, long when extended (Fig. 3C) ; phallapodeme well-developed (Fig.  3C ). Female: As male except: eyes narrowly dichoptic; sternite 6 with numerous, short, tack-like spines on posterior half (Fig. 4A) ; tergite 7 relatively long; ovipositor with very short base and short blade-like piercer.
Overview
Nephrocerus are large, yellow and black pipunculids that are more likely to be mistaken for flower flies (Syrphidae) than for other pipunculids. Head shape, ovipositor structure, wing venation (including the lack of a spurious vein) and general gestalt allow them to be differentiated from syrphids (Fig. 1C) . They can be easily diagnosed from other pipunculids by the shape of the eyes and antennae (see above). Protonephrocerus (Chile only) is the only other pipunculid genus with the hind margin of the eye excised but they have the first flagellomere pointed ventrally (reniform in Nephrocerus). A key to the world genera of Pipunculidae is available in Skevington & Yeates (2001) .
Nephrocerus is a northern temperate genus, previously documented only from the Palaearctic and Nearctic regions. The distribution of all New World specimens, including unidentified specimens, is shown in Figure 14 . The New World distribution is distinctive. Only three specimens representing two species have been collected west of 100º W (basically a line running through western Manitoba south through western Kansas and the middle of Texas) in the USA and Canada. Three additional female specimens have been collected in Mexico, one as far south as Chiapas (16º45' N) (Fig. 14) . This extends the known range of the genus into the Neotropical Region and suggests that we might expect to find Nephrocerus south into the mountains of Central America and in the West Indies.
Although the European species of Nephrocerus were revised in 1986 (Grootaert & De Meyer 1986) , new work in both Europe and Asia means that no single key will work for all Palaearctic species. The dominant three European species can still be identified using Grootaert & De Meyer (1986) (N. flavicornis Zetterstedt, N. lapponicus Zetterstedt, and N. scutellatus Macquart) . However, identifications of these taxa should be checked against descriptions of species from Azerbaijan (N. zaitzevi Kuznetzov (1990) ); Russia (N. fatalis Churkin (1991) and N. nevskajae Churkin (1991) ) (to download an English translation of this paper, go to http://www.canacoll.org/Diptera/Staff/Skevington/Pipunculidae/Nephrocerus.htm); China (N. auritus Xu & Yang (1997) ); North Korea (N. paektusanensis Kozánek & Kwon (1992) ); and Japan (N. flexus Morakote (1988) , N. grandis Morakote (1988) , N. japonicus Morakote (1988) , and N. spineus Morakote (1988) ).
Molecular and morphological evidence suggest that Nephrocerus occupies a key phylogenetic position within Pipunculidae between the ancestral Chalarinae and the diverse derived subfamily Pipunculinae (Aczél 1948; Rafael & De Meyer 1992; Skevington & Yeates 2000) . Only the relationship of Protonephrocerus and Nephrocerus is really disputed. The former appears to either be the sister genus to Nephrocerus (Rafael & De Meyer 1992) or the sister of the Pipunculinae (Aczél 1948; Skevington & Yeates 2000) . Current treatment places Nephrocerus and Protonephrocerus as sister taxa in the Nephrocerinae. Resolving this relationship and discovering the hosts for these two genera will help us to understand the evolution and diversification of the family.
A species level phylogeny of Nephrocerus has never been attempted. Although there are good autapomorphic species level characters, there are few obvious synapomorphies to link groups of species. My efforts at creating a morphological phylogeny for all species of Nephrocerus met with little success. Unpublished molecular data (for Cytochrome c oxidase I subunit I -COI) collected for another project generally supports the presence of two main lineages within the Nearctic taxa (the daeckei group and the slossonae group) (Skevington, unpublished data). These groups are easy to recognize based on the predominant colour of bristles on their bodies. The daeckei group has black hairs on the legs and abdomen while the slossonae group has yellow hairs. It is unclear whether or not these species groups will hold up on a World scale. Any attempts at producing a meaningful phylogeny for Nephrocerus will almost certainly have to rely on molecular data. Because most of the taxa are rare, collecting fresh material into alcohol for molecular work will be a challenge. Data from COI suggest that the Nearctic species are a cluster of recently diverging species. This gene did not exhibit enough sequence diversity to explore species limits or phylogenetics of the genus (Skevington, unpublished data) . More rapidly evolving genes or gene regions such as ITS (internal transcribed spacer) and parts of the genes coding for rudimentary (CAD) will be needed to study the phylogeny of Nephrocerus. Producing a cladistic hypothesis of relationships for Nephrocerus is clearly an important next step to research on this group of flies. This phylogeny will be useful for interpreting the interesting biogeographical pattern (essentially restricted to the Palaearctic and Eastern Nearctic Regions) exhibited by this genus. It will also serve as an important tool for understanding host-parasitoid relationships as more of these flies are reared.
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Key to Nearctic Nephrocerus
External characters work well to separate the species groups of Nephrocerus and species of the slossonae group. Males of the daeckei group must be dissected for specific identification; females of this group are very difficult to distinguish and are unknown for N. woodi sp. nov. (Fig. 1A) ; proepisternum entirely bright yellow (Fig. 1C) ; abdominal tergite 1 entirely yellow laterally (Fig. 1C) ; male hind tibia with ventral patch of specialized bristles (Fig. 2A) ; left surstylus of male with distinctive hook (Fig. 3A , C, D); right surstylus with upper lobe short, quadrate (Fig. 3B) ; female ovipositor short, stubby (Fig. 4A) . Fig. 1B) ; at least anterior edge of proepisternum brown to black (cf. Fig. 1D , E); abdominal tergite 1 always at least partly brown laterally (cf . Fig. 1E ); male hind tibia with circlet of bristles (Fig. 2C) (Fig. 2C) ; epandrium narrow (ratio of width to length 1.1-1.4 (JSS#11412 = 1.6):1) (Fig. 11C , D); right surstylus with upper lobe uniformly tapering (Fig. 11B) ; middle lobe stubby, with rounded tip and curving medial edge, with no similar structure on left surstylus (Fig. 11C, D) ; ovipositor short, stubby, 0.9 to 1.1 mm long (Fig. 4E) (Fig. 2B) ; epandrium very broad (ratio of width to length 1.60-2.00:1) (Fig. 7C, D) ; right surstylus with upper lobe broad basally, abruptly narrowing (Fig. 7B) ; middle lobe broad, straight-sided, sharply pointed, with a similar structure on left surstylus (Fig. 7C, D) ; ovipositor long, narrow, sharply upcurved, 1.1-1.3 mm long (Fig. 4C) (Fig. 6C, D) (Fig. 4B) vi.1989 , 2&&, JSS#11417-8, 9.vi.1989 , 1&, JSS#11419, 9.vi.1990 , 1&, JSS#15952, 13.vi.1990 , 2&&, JSS#11421-2, 19.vi.1989 29.v.1981 , 1%, JSS#13490, 2&&, JSS#13492-3, 3.vi.1981 , 4&&, JSS#13475-8, 4.vi.1981 , 2&&, JSS#13481, 13487, 5.vi.1981 Occiput silver-pubescent with multiple rows of white hairs. Thorax: Proepisternum with a fan of 8-13 bristles. Postpronotal lobe yellow with 6-7 yellow hairs on posterior edge. Scutum black dorsally, yellow laterally, with sharply defined boundaries between the colours (Fig. 1A) ; with dorsocentral and intra-alar rows of short hairs, dorsocentrals increasing in size posteriorly and terminating in 1-2 strong setae. Notopleuron with 1-2 setae and numerous smaller hairs. 1-2 posterior supra-alar setae. Postalar callus with 1-3 setae and 6-7 other moderately strong bristles. Scutellum black with yellow around edges (Fig. 1A) ; with 2 pairs of strong posterior setae and numerous small black bristles over entire surface. Pleuron mostly yellow, black on basal four fifths of katepisternum and meron, on small sclerite below wing base, subscutellum, and in a thin band posterior to posterior spiracle; slightly darkened on anterior anepisternum and anepimeron, rarely on proepisternum. Halter yellow. Legs: entirely yellow, long and slender; hairs and sockets on coxae, trochanters and femora all yellow; tibiae and tarsi with yellow hairs but with black sockets. Fore and mid-tibiae slender and slightly arched dorsoventrally; hind tibia narrow on basal third, broader towards tip, laterally arched in apical half (in dorsal view); apex with circlet of stiff yellow bristles and a ventral patch of black specialized bristles ( Fig. 2A) . Trochanters with 1-3 dorsomedial bristles and a loosely arranged double row of shorter ventral bristles. Wings: Length: 5.6-7.4 mm; fourth costal section about 3 times as long as third, C 4 :C 3 3.1-3.2:1; R-M position variable, situated between basal one-fourth to nearly middle of discal medial cell (dm), S 3 :S 2 2.4-4.0:1. Cell r 1 and Sc completely microtrichose, cell bm microtrichose on distal half (the only exception is in JSS#13490, which has the proximal corner of r 1 bare). Tegula with 9-25 predominantly black bristles, including 2-4 much longer, yellow bristles along posterolateral margin. Abdomen: Tergite 1 black dorsally, entirely yellow laterally. Tergites 2-6 black dorsally, yellow posterolaterally to laterally. Sternites 1-5 yellow to brown. Tergite 1 with 6-8 large yellowish bristles. Tergite 7 yellow. Syntergosternite 8 mostly black, yellow near junction with epandrium. All hairs yellow. Genitalia: Epandrium and terminalia mostly yellow, only phallus black. Epandrium nearly as long as wide, WE:LE 1.1-1.3:1. Surstyli asymmetrical; lower lobe of left surstylus with distinctive hook; right surstylus with upper lobe short, acute, with cluster of long bristles on dorsomedial surface (Fig. 3A, C, D) . Distiphallus with a few weak spines clustered on first loop ( Fig. 3A-C Distribution: Known from 31 specimens from NE North America, from Ontario to New Brunswick south as far as Virginia (Fig. 5) .
Comments: This species has been recorded from hardwood forests and a meadow. The holotype was collected on a hilltop as it hovered and flew over a serviceberry shrub [Amelanchier sp.] . This behaviour was common to many other male flies present at the time, including other pipunculids and suggests that this species is a hilltopper. Four species of Nephrocerus have been collected hilltopping: N. acanthostylus, N. atrapilus, N. slossonae and N. woodi. This is a common mating strategy in Pipunculidae but has not been documented for Nephrocerus (Skevington 2001 (Skevington , 2002 (Skevington , 2003 . I suspect that with additional observations, all six species of Nephrocerus will be discovered using this mating strategy. Parasitoid flies, particularly rare species, often employ this method of mate location (Scott 1968; Shields 1967; Thornhill & Alcock 1983) .
The flight period for this species is from May 14 th to June 27 th with most records focused around the first week of June. 18-20.vi.1983 18-20.vi. , 1%, JSS#11432, 22.vi.1983 . Fig. 1C) ; with dorsocentral and intra-alar rows of hairs, dorsocentrals longer and increasing in size posteriorly, terminating in 2-4 strong setae. Notopleuron with 2 setae and numerous smaller hairs. 1 posterior supra-alar seta. Postalar callus with 2 setae and 6-7 other moderately strong bristles. Scutellum yellow; with 2-3 pairs of strong posterior setae and numerous small black bristles over entire surface. Pleuron mostly yellow, black on basal four fifths of katepisternum and meron, anterior anepisternum, small sclerite below wing base and subscutellum; anepimeron brown in some Texas, Florida and Mississippi specimens. Halter yellow. Legs: long and slender, entirely yellow; hairs and sockets on coxae brown to black; hairs on trochanters and femora predominantly to entirely brown to black, sometimes yellow on base of femora; tibiae and tarsi with brown to black hairs with black sockets. Fore and mid-tibiae slender and slightly arched dorsoventrally; hind tibia narrow on basal third, broader towards tip, laterally arched in apical half (in dorsal view); apex with circlet of stiff yellow bristles all about the same length (cf. Fig. 1C ). Trochanters with 3-6 dorsomedial bristles and a row of shorter ventral bristles, most prominent on rear trochanter. Wings: Length: 6.1-8.1 mm; fourth costal section about 2-3 times as long as third, C 4 :C 3 2.0-3.0:1; R-M situated between basal one-third to nearly middle of discal medial cell (dm), S 3 :S 2 2.1-3.0:1. Cell r 1 bare basally; Sc entirely bare to microtrichose in distal corner only; cell bm entirely bare to microtrichose along distal edge only. Tegula with 9-13 black bristles. Abdomen: Tergite 1 brown with a yellow anterolateral patch; with 9-15 large black bristles. Tergites 2-3 brown with yellow along posterior edge and laterally. Tergite 4 similar but with less yellow. Tergites 5-7 brown to black, usually with very narrow yellow posterior and lateral edges. Sternites 1-5 brown. Syntergosternite 8 brown dorsally, yellow ventrally. All hairs black. Genitalia: Epandrium and terminalia usually light brown, occasionally yellowish brown, phallus black. Epandrium one and a third to about one and a half times as wide as long, WE:LE 1.3-1.6:1. Surstyli asymmetrical; with upper lobes short, triangular (Fig. 6C) ; middle lobe of right surstylus stubby, pointed, with no similar structure on left surstylus (Fig. 6C, D) . Distiphallus with numerous, robust spines starting before first loop (Fig. 6C) . Female: As male except: Ovipositor short, upcurved, 0.77-1.15 mm (Fig. 4B) (Fig. 5) . One additional specimen was collected in SE Washington (see below). Comments: This is one of the most common species of Nephrocerus. It has been recorded from a variety of habitats including: bottomland forest near a creek, post oak savanna near a creek and an oak hilltop. The latter specimen from Masham Township in Quebec was hilltopping (see discussion of this behaviour under N. acanthostylus).
The primary flight period for Nephrocerus atrapilus in the north is from mid-June to the end of the first week of July. In the deep south (Texas to Florida), it occurs from late March to mid-May. In the mid-eastern USA, it occurs from mid-May to mid-July, but is most common from mid-May to mid-June. There is one outlying record from August 8 th 1923. This record suggests that the species may have a partial 2 nd generation; however, because this specimen is the only western specimen (from Walla Walla, Washington), the situation may be more complex. The flight time in the west could be different from that of eastern populations (and in fact from all known Nephrocerus species) or this specimen may be entirely mislabeled (location and date both could be wrong).
Within the daeckei group, females of N. atrapilus and N. daeckei are very similar and females of N. woodi are unknown. As a result, only females of N. atrapilus that are associated with males are designated as paratypes.
Just before sending this manuscript off to press, Chen Young (CMNH) announced that David Koenig and he reared Nephrocerus in 2004 (pers. comm.). The specimens that they reared were obtained and all are N. atrapilus. Twenty-three of the 24 reared specimens were reared from the adult crane fly, Tipula (Lunatipula) duplex Walker (Diptera, Tipulidae). The other specimen was reared from adult Tipula (Lunatipula) mallochi Alexander. This is the first time that any species of Nephrocerus has been reared and the host is a radical departure from other known pipunculid hosts. All pipunculids previously associated with hosts were reared from leafhoppers, planthoppers and their relatives (Auchenorrhyncha). These hosts are typically parasitized as 2 nd instar larvae (Skevington & Marshall 1998) . Only Verrallia and Jassidophaga break this pattern and attack spittlebugs (Cercopidae) just as the newly moulted adults emerge from their spittle masses (Linnane & Osgood 1977) . Therefore, not only does Nephrocerus attack flies, they also are unconventional in attacking adults. This remarkable discovery will be detailed in an upcoming paper by Koenig & Young (2005) . vi.1981 , 1&, JSS#13484, 5.vi.1981 , 1%, JSS#13486, 1&, JSS#13488, 1.vi.1981 , 2&&, JSS#13489, 13494, 6.vi.1981 JSS#13360, 20-28.v.1992 , 1%, JSS#13363, 1&, JSS#13364, 28.v.-4.vi.1992 , 1&, JSS#13365, 20-28.v.1992 Scape yellow with 9-13 dorsal bristles. Labellum and palps yellow. Occiput silver-pubescent with multiple rows of white hairs. Thorax: Proepisternum with a fan of 8-10 bristles. Postpronotal lobe yellow with 4-6 yellow hairs on posterior edge. Scutum black dorsally, yellow laterally, with sharply defined boundaries between the colours (cf . Fig. 1C) ; with dorsocentral and intra-alar rows of short hairs, dorsocentrals increasing in size posteriorly and terminating in 1-2 strong setae. Notopleuron with 2 setae, the posterior 1 longer and darker, and numerous smaller hairs. 1 posterior supra-alar setae. Postalar callus with 1-2 setae and 6-7 other moderately strong bristles. Scutellum yellow; with 1-2 pairs of strong posterior setae and numerous small black bristles over entire surface. Pleuron mostly yellow, black on proepisternum, basal four fifths of katepisternum and meron, on anepisternum and usually on anterior anepimeron, on small sclerite below wing base and on subscutellum. Halter yellow. Legs: entirely yellow, long and slender; hairs and sockets on coxae, trochanters and femora all yellow; tibiae and tarsi with yellow hairs but with black sockets. Fore and mid-tibiae slender and slightly arched dorsoventrally; hind tibia narrow on basal third, broader towards tip, laterally arched in apical half (in dorsal view); apex with long, stiff yellow bristles restricted to outer edge of tibia, these bristles over twice length of adjacent bristles (Fig. 2B) . Trochanters with 3-6 dorsomedial bristles and cluster of 2-3 stout, black ventral bristles. Wings: Length: 7.2-9.0 mm; fourth costal section about 2-3 times as long as third, C 4 :C 3 2.2-3.6:1; R-M situated between basal one-third to nearly middle of discal medial cell (dm), S 3 :S 2 2.3-3.1:1. Cell r 1 bare on all but apical corner; Sc bare on proximal half; cell bm mostly bare, microtrichose along distal edge only. Tegula with 9-14 black bristles. Abdomen: Tergite 1 brown to black with yellow anterolateral area and often with yellow posterior and posterolateral edges. Tergites 2-6 sometimes entirely dark brown to black, often narrowly yellow along posterior and posterolateral edges. Sternites 1-5 brown to black. Tergite 1 with 6-8 large yellowish bristles. Tergite 7 and syntergosternite 8 brown. All hairs yellow. Genitalia: Epandrium and terminalia brown, phallus brown to black. Epandrium one and a half to two times as wide as long, WE:LE 1.6-2.0:1. Surstyli asymmetrical; with upper lobes both projecting, upper lobe of right surstylus longest and deflected ventrally at about 45 degrees, narrow throughout most of length (Fig. 7B) ; middle lobe of right surstylus broad, straight-sided, sharply pointed, with a similar structure on left surstylus (Fig. 7C) . Distiphallus with numerous, robust spines on first loop (Fig. 7A , B, D). Female: As male except: Ovipositor long, sharply upcurved, 1.13-1.27 mm ( 
Nephrocerus corpulentus
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ZOOTAXA Distribution: Known from 36 specimens from NE North America, from Minnesota to Maine south to Missouri and the mountains of North Carolina (Fig. 8) . Comments: This species has been recorded from hardwood forest and oak savanna. The flight period for this species is from May 14 th to June 26 th with most records between the last week of May and the first week of June. Nephrocerus corpulentus is very similar to Nephrocerus slossonae. Females have distinctly longer ovipositors and both sexes have distinctive long, distal bristles on the outer edge of the tibia. The epandrium is very wide on N. corpulentus and the surstyli differ subtly from N. slossonae. The wing of N. corpulentus tends to have more reduced microtrichia than other members of the slossonae group, but three specimens of N. slossonae have a pattern of microtrichia indistinguishable from N. corpulentus (JSS#943, 11405 and 11465). A cluster of 2-3 ventral bristles on hind trochanter is diagnostic for N. corpulentus but is not used in the key as it is difficult to use without comparative material. Figs 4D, 9A-D, 10) Nephrocerus daeckei Johnson, 1903: Malaise trap, 8-20.vii.1968, 1%, JSS#11456, P margin. Scape yellow with 8-10 dorsal bristles. Labellum and palps yellow. Occiput silver-pubescent with multiple rows of white hairs. Thorax: Proepisternum with a fan of 7-9 bristles. Postpronotal lobe yellow with 4-9 yellow hairs on posterior edge. Scutum brown to black dorsally, yellow laterally, with sharply boundaries between the colours (cf . Fig.  1C) ; with dorsocentral and intra-alar rows of hairs, dorsocentrals longer and increasing in size posteriorly, terminating in 1-2 strong setae. Notopleuron with 2 setae and numerous smaller hairs. 1 posterior supra-alar seta. Postalar callus with 2 (rarely 3) setae and 6-7 other moderately strong bristles. Scutellum yellow; with 3 (rarely 2) pairs of strong posterior setae and numerous small black bristles over entire surface. Pleuron mostly yellow, brown to black on basal four fifths of katepisternum and meron, anterior anepisternum, small sclerite below wing base and subscutellum. Halter yellow. Legs: long and slender, entirely yellow; hairs and sockets on coxae brown to black; hairs on trochanters and femora predominantly to entirely black, rarely yellow; tibiae and tarsi usually with black hairs with black sockets, rarely with brownish yellow hairs. Fore and mid-tibiae slender and slightly arched dorsoventrally; hind tibia narrow on basal third, broader towards tip, laterally arched in apical half (in dorsal view); apex with circlet of stiff yellow bristles all about the same length (cf. Fig. 2C ). Trochanters with 3-6 dorsomedial bristles and a row of shorter ventral bristles, most prominent on rear trochanter. Wings: Length: 6.0-7.8 mm; fourth costal section about 2-3 times as long as third, C 4 :C 3 2.4-3.2:1; R-M situated between basal one-third to nearly middle of discal medial cell (dm), S 3 :S 2 2.2-2.8:1. Cell r 1 bare basally; Sc entirely bare to microtrichose in distal corner only; cell bm microtrichose along distal edge only. Tegula with 11-14 black bristles. Abdomen: Tergite 1 brown with a yellow anterolateral patch; with 7-14 large black bristles. Tergites 2-4 brown with yellow along posterior edge and laterally. Tergites 5-7 brown to black, usually with very narrow yellow posterior and lateral edges. Sternites 1-5 brown. Syntergosternite 8 brown dorsally, yellow ventrally. All hairs black. Genitalia: Epandrium and terminalia mostly light brown, yellowish along edges, phallus black. Epandrium about one and a third times as wide as long, WE:LE 1.3-1.4:1. Surstyli asymmetrical; with upper lobes short, about same length as lower lobes (Fig. 9A-D) ; no middle lobes on surstyli (Fig. 9A-D) ; lower lobe of right surstylus narrow, elongate (Fig. 9D) . Distiphallus with numerous, robust spines starting before first loop (Fig. 9A, C) . Female: As male except: Ovipositor short, upcurved, tip stubby, wide; 0.82-1.06 mm (Fig. 4D) Distribution: Eastern Nearctic in distribution. Known from 19 specimens distributed from Connecticut west through southern Ontario to Illinois, south to Missouri and Kentucky (Fig. 10) .
Nephrocerus daeckei Johnson (
Comments: Nephrocerus daeckei has been recorded from a maple swamp, a wet meadow and oak savanna. The flight period is from late May to late July, with most records in the northern part of the range in late June and early July.
Johnson based his description on two "male" specimens from Richmond Hill collected on 2 July 1901. Later Johnson (1915: 55) noted that one of the "male" specimens was in fact a female. The male (JSS#13609) is hereby designated as the lectotype to fix the name and ensure universal and consistent interpretation of the taxon. Within the daeckei group, females of N. atrapilus and N. daeckei are very similar and females of N. woodi are unknown. An example of the potential problem of using females as primary types is illustrated by the case of the allotype female of N. slossonae (JSS#13450). This specimen was incorrectly associated with the male and is actually N. acanthostylus. Three female Nephrocerus daeckei group specimens from Mexico (JSS#11499-11501) are undoubtedly an undescribed species (pleuron and abdomen entirely dark brown), but because of the difficulty associating sexes in this species group, they should not be described until a male is discovered. the same length (Fig. 2C) . Trochanters with 1-4 dorsomedial bristles and a loosely organized double row of shorter ventral bristles, most prominent on rear trochanter. Wings: Length: 5.4-9.3 mm; fourth costal section about 2-3 times as long as third, C 4 :C 3 2.2-3.5:1; R-M situated between basal one-third to nearly middle of discal medial cell (dm), S 3 :S 2 2.1-2.7:1. Cell r 1 bare basally; Sc usually mostly bare, microtrichose in distal corner only, occasionally microtrichose to level of junction of r and Sc; cell bm mostly bare, microtrichose along distal edge only. Tegula with 4-13 black bristles. Abdomen: Colour variable, almost entirely brown in many specimens (Fig. 1D, E) ; tergites 1-6 often brown with yellow along posterior edge and laterally; tergite 1 always has yellow anterolateral area. Sternites 1-5 yellow to brown. Tergite 1 with 9-15 large yellowish bristles. Tergite 7 and syntergosternite 8 brown to yellow. All hairs yellow. Genitalia: Epandrium and terminalia dark brown to yellow, phallus black. Epandrium nearly as long as wide, WE:LE 1.1-1.4 (1.6):1. Surstyli asymmetrical; with upper lobes both projecting, upper lobe of right surstylus longest and deflected ventrally at 90 degrees, tapering uniformly to tip (Fig. 11A,  B) ; middle lobe of right surstylus stubby, with rounded tip and curving medial edge, with no similar structure on left surstylus (Fig. 11C) . Distiphallus with numerous, robust spines on first loop (Fig. 11A-C) . Female: As male except: Ovipositor short, upcurved, 0.86-1.09 mm (Fig. 4E) . OL:PL 1.26-1.41:1; BL:OL 5.93-7.61:1; B:PL 0.30-0.45:1.
Distribution: Known from 89 specimens collected in a narrow latitudinal band (40º to 48º N in the east, 51º to 53.5º N in the west) between Maine and Alberta (Fig. 12) . Only two specimens are known from west of Lake Superior, both in Alberta.
Comments: This is one of the most common Nearctic species of Nephrocerus. General colouration is variable with what appears to be a pale and a dark morph. Most specimens have a predominantly yellow thorax with a contrasting black scutum but three specimens are almost entirely brown (JSS#11461, 11490 and 11832) and many have an entirely brown abdomen. These dark specimens all occur late in the season (3.vii.1968, 20-26.vii.1984 and 21-22.vii.1945) . Dark morph individuals occur and may predominate in late or early season generations of some multivoltine species (for examples in Syrphidae see Dusek & Laska (1973) and Holloway et al. (1997) Late July and late August records suggests that N. slossonae has a partial 2 nd generation. Nephrocerus slossonae has been recorded from a variety of habitats including: hardwood forest, dry cedar forest, oak savanna and wet meadow. Specimens collected in Quebec at King Mountain and Masham Township were hilltopping.
The allotype female of N. slossonae (JSS#13450) was examined but is not included in the material examined list here since it is actually N. acanthostylus.
The drawing of Nephrocerus daeckei in the Manual of Nearctic Diptera (Hardy 1987) , Fig. 53.7) is actually Nephrocerus slossonae. Occiput silver-pubescent with multiple rows of white hairs. Thorax: Proepisternum with a fan of 6-11 bristles. Postpronotal lobe yellow with 5-7 yellow hairs on posterior edge. Scutum brown to black dorsally, yellow laterally, with sharply boundaries between the colours (cf .  Fig. 1C) ; with dorsocentral and intra-alar rows of hairs, dorsocentrals longer and increasing in size posteriorly, terminating in 1-2 strong setae. Notopleuron with 1-2 setae and numerous smaller hairs. Usually 1 (rarely 2 or 3) posterior supra-alar seta. Postalar callus with 1-2 setae and 4-7 other moderately strong bristles. Scutellum yellow; with 2-3 pairs of strong posterior setae and numerous small black bristles over entire surface. Pleuron about half yellow, brown to black on basal four fifths of katepisternum and meron, anterior anepisternum, small sclerite below wing base and subscutellum; proepisternum brown in all specimens except the one from Texas (JSS#13394); anepimeron varying from entirely brown to slightly smeared with brown medially. Halter yellow. Legs: long and slender, entirely yellow; hairs and sockets on coxae brown to black; hairs on trochanters and femora predominantly to entirely brown or black; tibiae and tarsi with black hairs with black sockets. Fore and mid-tibiae slender and slightly arched dorsoventrally; hind tibia narrow on basal third, broader towards tip, laterally arched in apical half (in dorsal view); apex with circlet of stiff yellow bristles all about the same length (cf. Fig. 2C ). Trochanters with 3-6 dorsomedial bristles and a row of shorter ventral bristles, most prominent on rear trochanter. Wings: Length: 6.1-8.2 mm; fourth costal section about 2-3 times as long as third, C 4 :C 3 2.1-2.8:1; R-M situated at approximately basal one-third of discal medial cell (dm), S 3 :S 2 2.6-3.4:1. Cell r 1 bare on only basal corner; Sc microtrichose in distal corner only; cell bm microtrichose along distal edge only. Tegula with 11-16 black bristles. Abdomen: Tergite 1 brown with a yellow anterolateral patch; with 10-15 large black bristles. Tergites 2-3 brown with yellow along posterior edge and laterally. Tergites 4-7 brown to black, with narrow, dull yellow posterior and lateral edges. Sternites 1-5 brown. Syntergosternite 8 brown to black dorsally, yellow ventrally. All hairs black. Genitalia: Epandrium and terminalia mostly light brown to black, yellowish along edges and on surstyli, phallus black. Epandrium shape variable, from one and a third to nearly two times as wide as long, WE:LE 1.3-1.9:1. Surstyli asymmetrical; with upper lobes long, about twice as long as lower lobes (Fig. 13A-D) ; no middle lobes on surstyli (Fig. 13A-B) ; lower lobe of right surstylus wide, triangular (Fig. 13D) . Distiphallus with numerous, robust spines starting before first loop (Fig. 13A-C) . Female: Unknown. Likely indistinguishable from N. atrapilus and N. daeckei. However, the colour of the proepisternum may prove to be of use in identifying these females once more definitively associated specimens are found. All specimens of N. daeckei and all northern specimens of N. atrapilus have the proepisternum yellow. Several specimens in the collection have the proepister-ZOOTAXA num brown -these could be specimens of N. woodi (JSS#11424-7, 11496, 11817, 11831, 13353, 13354, 15953) . Distribution: Eastern Nearctic in distribution. Known from 12 specimens from southwestern Quebec, New Hampshire, and Texas (Fig. 14) . 
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ZOOTAXA Comments: Ten of the twelve specimens of Nephrocerus woodi have been collected hilltopping. More efforts looking for Nephrocerus on hilltops will help us to better understand the distribution of the species. The flight period for Nephrocerus woodi is from late May to mid July in the NE, with most records in the first two weeks of June. The Texas specimen was collected between the 28 th of April and the 16 th of May.
Nephrocerus daeckei and N. woodi are very similar and appear to be part of a complex of species. A male from Florida (JSS#13435) has a yellow pleuron, brown knobs on the halters, a brown scutellum with yellow margins and genitalia intermediate between the two species. Eight unidentified females (also from Florida; JSS#13421-8) have similar pleura, scutellums and halteres. The Texas specimen of N. woodi (JSS#13394) appears to have the same genitalia as the northeastern specimens but it is much more yellow on the pleuron. I have treated it as conspecific with N. woodi since the genitalia appear to be identical, but more specimens are needed from these southern populations to learn where the limits of these species are.
